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ABSTRACT 
In spite of the different diameter and density of the vessels of diffuse porous species, they 

can be more or less similar in these characteristics. This study discusses the differences of the 
vessels in several Bulgarian local growing tree species which have only single row core rays. 

There are measured the average diameter and density of the vessels. Using them, the area 
of the individual anatomical components is calculated. The mean and the variance are 
determined in order to be used as diagnostic indicators. An examination of the statistical 
significance of the samples is made in order to determine which of the anatomical features can 
be used to identify the wooden species. 
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INTRODUCTION 
The identification of tree species on the 

anatomical elements of their wood is usually 
very difficult and requires high skills. 
However it is possible to use quantitative 
values of these indicators as diagnostic 
features [1, 2]. 

Poplars have diffuse porous wood, and 
are very similar in structure. Therefore, the 
identification of individual species is very 
difficult. They are one of the most common 
types of wood in Bulgaria. The wood is light 
and soft, made of thin-walled cells. 

The anatomical parameters of each cell 
can be represented as a value belonging to 
different sets. Moreover, even within one 
annual ring may also be separated different 
sets. For example vessels in early and late 
wood are most often different in diameter 
and density. There are mathematical 
procedures that allow to compare values 
belonging to different sets. [3] 

This study aims, using mathematical 
methods, to identify tree species belonging 
to a group with specific structure. 

METHODS AND MATERIALS 
The object of this study is the wood of 

Populus tremula, Populus alba and Populus 
nigra. Durable microscopic preparations for 
the study of anatomical posture are used. 
The extracted timber is typical for the 
species, and it is taken from the area of 
uniform annual rings.  

One of the main characteristics of the 
timber in a study of the anatomical structure 
is the density of the vessel. It is also one of 
the anatomical parameters that can be set on 
the preparations with reflected light. It 
depends on the tree species and site 
conditions. It is defined as the number of 
vessels for the researched area. 

Another important characteristic of the 
timber, which is directly observed in a study 
of the anatomical structure, is the diameter 
of the vessel. It can also be defined on 
samples with reflected light. It depends on 
the wood species of site conditions and the 
location of the vessel in the annual ring. It is 
usually measured in tangential direction, on 
the cross section. 
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 The total area of the vessel can also 
be successfully used for the 
identification of the target species of 
poplar. 

 Prior to allegedly anatomical 
elements with their quantitative 
values which can be used for 
recognition must be carried out a 
study on the variation in the volume 
of their stem. 
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